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K Bonpocy pa3paboTku ycTpoucTBa Ans COPTUPOBKU KapTodhens
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KapTodenb aBnseTcst 04HON U3 HEMHOTMX CENbCKOXO3ANCTBEHHBIX KyNbTyp, obecneymsaroLLmx nu-
TaHWe HacemneHns 1 NPOAOBONLCTBEHHYI0 6e30NacHOCTb CTPaHbl. Bbicokas 3Ha4MMOCTb 3TOro NpoAyKTa
noaTBePXXAaeTCs NOCTOSIHHBIM POCTOM €ro NPou3BOACTBa B Mupe M cTabunbHblM cnpocoM. B cTatbe
paccMaTpuBaloTCs BOMPOCHI, CBSI3aHHbIE C pa3paboTKoW KOHCTPYKLMM TEXHUYECKOro CpeacTBa Ans co-
pTupoBKM kapTodens. [NpeanoxeHa opurMHanbHas KOHCTPYKUMSA YCTPONCTBA AN COPTUPOBKM KnybHe-
NnoaoB, NCMNONb30BaHNE KOTOPOro NO3BOMMUT MOBLICUTL NPOU3BOAUTENBHOCTL Y KAYECTBO pasfeneHus

KnyGHennoaoB KapTodens no dpakuusm.

KnioueBble crnoBa: kiy6Hennodbl, kKapmogesb, COpmupoeKa, OpuaUHasbHOe ycmpolicmeo,
rnameHmHbIU MOUCK, MPou3800UMeNIbHOCMb, Kayecmeo pa3desieHus], hpakyuu.

BBepeHue. Kaptodensb — ogHa 13 BaXHENLWnNX
W pacnpoCTPaHEHHbIX KyNbTyp B CENbCKOXO35W-
CTBEHHOM npoussoacTee. Ponb kapTodens B peLue-
HUA  MWPOBOW NPOLOBONBLCTBEHHON NPOGREMbI
O4YeHb Bernuka, NOCKONbKY OH — NPOJOBONbCTBEHHAS
KynbTypa C BbICOKOW NUTATENbHOMW LIEHHOCTbIO U
NPOAYKTUBHOCTbLIO.

Pecnybnuvka benapych sBnsieTcs OgHMM U3 Be-
OyWwMX NpoM3BOAMTENEN WM MOCTaBLUMKOB KapTo-
dens, n Ha ee gonto npuxoautest 4—6 % exeroa-
HOro MMpoBOro obbema npomsBoacTBa KIyoOHen, a
cpeau ctpaH CHIM — 13-15 %. B npownble rogel 3a
npegensl  pecnybnvku  BbIBO3UNocb — Gornee
450 TbiC. T NPOAOBONBLCTBEHHbLIX U 200-250 TbIC. T
ceMeHHbIX KrnybHen. B HacTosLee Bpemsa oTpacnb
BbIMOSHAET coumnanbHy (QyHKUMIO, NPU HU3KOW ee
TOBApHOCTW HaceneHwe 3aHATO camoobecneyve-
Huem kaptodenem [1].

Banoskle cbopbl kapTogensa B Pecnybnvke be-
napycb ctabunbHO cocTaBnsaT 9 MIH T. Ha aywy
HaceneHus ero NPOM3BOANTCS OKONOo 1 T, YTO SABNA-
eTCA OOHUM W3 CaMblX BbICOKUX MOKasaTenen B
Mupe. BmecTte ¢ Tem, Npy OTHOCUTENbBHOM CTabunb-
HOCTM 1 BbICOKOM YPOBHE Npou3BoacTea, popmMmpo-
BaHWe pbliHKa kapTodens no psay NpuynH octaeTcs
npobnemaTuyHbim [1].

Mnowaab Bo3aensiBaHus kapTodens no MHTeH-
CMBHOW TexXHONormm p[AomkHa ObITb He MeHee
200 Tbic. ra (npumepHo 30 % BCex MOCEBOB Kyrlb-
Typbl), B T. 4. CEMEHOBOAYECKME NOCEBbI A5 NNaHo-
BOW COPTOCMEHbI U COPTOOOHOBMEHUA — 70—
75 ThIC. ra, TOBapHbIA NPOAOBOSMBCTBEHHbIN — 55—
60 1 Ha TexHu4eckune uenn — 65-70 Teic. ra [1].

B cootBeTcTBUM C [[OCyAapCTBEHHOW nporpam-
MOW pa3BuTus arpapHoro 6musHeca B Pecnybnuke
Benapycb Ha 2016-2020 rogbl 3agayen NOAKOM-
nnekca kKapTodeneBOACTBa SIBNSETCA HapaluMBa-
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HMe obbeMOB MPOM3BOACTBA KapTodens K KOHuy
2020 roga 3a cyeT BHEOPEHUS UHTEHCUBHbIX TEXHO-
NOrMin  BO3AENbIBaHWUs, COKpaLLeHUss noTepb npwu
ybopke 1 nocrneybopoyHon aopaboTke u XpaHeHUN.

OgaHol 13 akTyarbHbIX Npobnem npu NponsBoa-
CcTBe kapTodensi sIBNSeTCS ero kayecTBeHHas Mo-
cneybopoyHasa gopaboTtka. MHOroYMCneHHbIMU UC-
CNegoBaHMSAMWU YCTAHOBMNEHO, YTO MOBPEXAEHUS
knybHen kaptodensi TONbKO B pe3ynbTate OAHOM
onepauun coptupoBku moryT gocturate 20 % [3].
HapyweHune TexHomnorum nocneybopoyHon pfopa-
60TKN, OCOBEHHO COPTUPOBKW, NPUBOAUT K Cylle-
CTBEHHbIM NMOTEPSIM TOBAPHbLIX N CEMEHHBIX Ka4yecTB
KapTogensa 3a cyeT nepecopTulbl. [1oaTomy Bax-
HOW 3ajayen MNOBbIWEHUS 3GEKTUBHOCTU Aopa-
0OTKM KapTOens ABNSAETCS Kak ynydlleHne TO4HO-
CTM KannbpoBaHus, Tak U NpeaoTBpaLleHre nospe-
XaeHun knybHen pabounmm opraHamu [2].

AKTyanbHOCTb uccnegosaHust obycnosneHa
HEeODOXOAMMOCTBIO U3MEHEHUsI TEXHUKW ONS CopTu-
poBaHus U kanubpoBaHusa kapTodens.

HoBu3HoOM wuccnegoBaHun gBnsieTcs  nocTa-
HOBKa HOBOro nogxoga K AdaHHonm npobneme. B
CBSI3M CO CKa3aHHbIM Lenbl UCCneaoBaHui sBMs-
eTca paspaboTka ycTpoWcTBa [AnNsi COPTUPOBKM
knybHennogoB, CnocobHOro NoBbICUTL MPOU3BOAN-
TENbHOCTb U Ka4eCTBO pa3feneHus knybHennonos
KapTodens no dpakumnsim.

[ns peweHns NocTaBfeHHOW Uenu Hamu Mno-
CTaBrneHbl criefytolme 3agadm NccneaoBaHui:

1 MNpoBecTn naTteHTHbIE UCCnefoBaHns 1 Npo-
aHanuampoBaTb TEXHUYECKue cpeacTsa Ans CopTu-
POBKM KNyGHENNOLO0B.

2. PaspaboTaTb KOHCTPYKLMIO YCTPOWUCTBa ONS
COPTUPOBKM KINyOHEMMOAOB, MCMOMb30BaHME KOTO-
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poro MO3BONMT MOBBLICUTE MPON3BOAUTENBHOCTL U
KayecTBO pasfgeneHus knybHennogoB kKapTodens
no cppakyunsam.

OcHoBHas YacTb

Peanusauns noctaBneHHbIX 3a4ay nccneaoBa-
HWI OCyLLEeCTBEHa criegyroLwmmMm o6pasom.

MokasaTensiMM kavectBa paboTbl MalUH Ans
COPTUPOBKM KapTodens ABNATCA TOYHOCTb pasae-
NeHnst Ha PakUUM N KONUYECTBO MOBPEXAEHUNA,
HaHOCUMBbIX KINyGHAM paboummun opraHamu. OCHOB-
HOW MpPUYMHOW noBpexaeHun knybHen kaptodensi
Ha KanubpylLWmnX NMOBEPXHOCTAX COPTMPOBASbHbLIX
MaLLWH SIBNSieTCH 3aleMIieHnst u nocneayowas ge-
dopmauus knyobHen pornmkaMm Npu Npoxoae CKBO3b
kanunbpyioulee oteepctme. Npu atom HaubonbLLme
NoBpeXAEHUS Nofy4atloT KnyObHM oBanbHOWM U Nnoc-
Kou dopmMbl. PaccMoTpeB B3anmoaenctaune krybHs
C ponukamu (pUcyHok 1) ycTaHOBMEHO, YTO Mpu Mo-
BOpOTe KNybHA Ha yron 61 =02 OTHOCUTENBHO Kax-
[0ro 13 POSIMKOB PacCTosiHME, Ha KOTOpoe Mpon3o-
LIMO CMELLEHNe TOYEK NMepBOHaYanbHOro KOHTaKTa
KnyGHs ¢ ponvkamu, pasnuyHo: Al # Al.

M3 cxembl B3auMoOencTBust KiyoGHSA OBanbHOM
OpMbI C ponunkamu (CM. pucyHok 1) cnegyer, 4To ¢
yBENMUYEHUEM INNUNTUYHOCTM hOopMbl KIyOHSA He-
paBHOMEPHOCTb €ro MepemMeLLeHnss OTHOCUTENBHO
POMVKOB yBENUYMBAETCS, MPUBOASA K MPOCKanb3bl-
BaHUWIO, a ecnu cuna TpeHuns F1> F2, To nponcxogut
3awemneHune knybHsa. Ona npepoTtBpalleHus 3a-
LLeMIeHnsa HeobXoaAMMO yBenMyYeHme CKoOpoCTU po-
nvka c ueHTpom 02, KOTOPOE KOMMNEHCUPYET SNNnn-
TUYHOCTb hopMbl KNyGHS. [Npn 3TOM OH OyaeT Bblka-
TbiBAaTbCA M3 BMaAWHbl MO PONuKy ¢ ueHtpom 01,
NUMEILLEMY MEHBLLYIO OKPY>KHYHO CKOPOCTb.

CnepoBatenbHO, nNpu onpegeneHnn ckopocT-
HbIX PEXMMOB POMMKOB HEobXoaAMMO y4uTbIBaTb
dopmy knybHA nocpeCTBOM koadhduLmMeHTa, oTpa-
awolero CcTeneHb OTHOLUEHWSI €ero  LUUPUHBbI
K TonwwmHe. KoadhchmumneHT hopmbl onpenensetcd
Mo BbIpaXXEHMUIO

K, =1, (1)

rae Cx — TONWMHa KnybHs, M; by — LUMpUHa KNy6HS, M.
WccnepoBaHve OBMXEHUST KNyOHA annuntude-
CKOM (bOpMbl Ha POSIMKOBOW MOBEPXHOCTM MO3BO-
nuno onpegenvTb NpUpaLleHne CKOPOCTU KaKOoro
nocriegyrowero  ponuka  Vewx, Mo3sonswollee
npegoTBpaTUThL 3allemneHve KnybHen:
Voox =2 ny_q - Ry_q M, (2)
Tc
roe nNy-1 — YactoTa BpalleHus npegplgyliero po-
nuka, c'; Ry-1 — paguyc npeablayLwiero ponvka, Mm;
Iy — paguyc KryOHs no WMpWHE, M; rc— paguyc
KnyGHs No TonwmHe, M.

Puc. 1. Cxema B3anmoaencteums knybHs oBarbHON
opMbl C ponukamm

B nape ponukoB, ob6pa3syroLmx pyyemn, CKOpoCTb
nocneayoLero ponvka Vy Bbille CKOPOCTU npeapl-
ayuwero V-1 Ha npupalleHve Veux, y4uTbiBaloLLEE
KoabbmumMeHT dopMbl knyoHA K, nocpeacTtBom ne-
pefaToYHOro OTHOLUEHUS i MexXay ponvMKamu, KOTo-
poe onpefensieTcsi No BblpaXKeHMo

i = = == —= K ’ 3

ny Vy T, by P S

roe ny — YacToTa BpalleHusi nocreayloLlero
ponuka, c'.

NcenepoBaHve aBwkeHUs knybHs no kanvbpy-
IOLLEen MOBEPXHOCTU C MPOJOSIbHBIM NOMOXEHNEM
POMMKOB MO3BOSUIIO YCTAHOBUTb, YTO 3aKOHOMEpP-
HOCTb ABWXEHUS KNyOHA OTpaxkaeT criefi ToYeK KOH-
Takta ero C ponvkamu, npeacTaBnsioowmn cobown
cnupanb. Pa3BepTka BUTKa Cnupany xapakrepusy-
eTcs yrnoMm nogbema BUMHTOBOW MNMHUK criefa KOH-
TakTa Y v warom H, koTopble onpegensitoTcs ns co-
OTHOLUEHUS NPOAOSBLHOM N NonepevYHoOn CKOPOCTEN
Kny6Hsi. [OCKOMbKy CyLLeCTBEHHOE BMSIHWME Ha Xa-
pakTep OBWXeHUst KnybGHen okasbiBaeT ux ¢opma,
TO B WUCCRegoBaHUSX paccMaTpuBanucb KnyoHu
OKpYrIon 1 oBanbHON hopMbl.

AHanuns asuxeHus knybHer okpyrnon ¢opmbl
(pCYHOK 2), C y4eTOM YrroBbIX CKOpPOCTEN KrybHS
BAOMb (Wx) M Nonepek (w) ponvkos, MOMEHTa UHep-
umu I, Beca G, HopMarbHbIx peakuun N1, N2, Ns, cun
TpeHus ckonbxeHus nonepek (F1, F2) n Bgonb (F'4,
F'2) ponukoB, TpeHUs KayeHuss F MO3BONUI onpe-
OEennTb CKOPOCTb ABWXEHUS KITyOHS

2-m-n-R?+
Ver = +g-L(sina—f~cos )10 - 725y, (4)
5724, + 2R

rae Vin — ckopocTb KNnybHsl, M/C; n —4acToTa BpaLle-
Hus ponuka, ¢c~'; R — paguyc ponuka, M; g — yckope-
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HWe cBoboaHoro nageHus, m/c2; L — anvHa paboyen
NOBEPXHOCTU, M; O — Yron YCTaHOBKWN NOBEPXHOCTU K
rOpu3oHTY, rpagychbl; f — KO3(pULUMEHT TpeHus;
lau — paguyc kKadeHusa knybHs, m; R« — paguyc
KnyoHs, M.

Puc. 2. Cxema nonoxeHuns krnyoHs1 OKpyrion
(OOpMBbI Ha posivKax

lMocne npeobpasoBaHus BblpaxeHus (4) war
cnvpanu cnepa knybHs okpyrrnon dopMbl MOXHO
onpeaenuTb NO BblpaXXeHUo

g L(sina— f-cosa)l0-r?

H=n"1 > >
5124+ 2 R

©®)

3aKOHOMEPHOCTb ABWXKEHWUST KITyOHEN MIOCKoM n
oBanbHOM dopMbl NpeacrtaBnaeT cobon UMKInY-
HOCTb Nogbema no obpasytoLlern ponuka Ha yron B2
(cMm. pucyHok 1) n cockanb3biBaHMS B 3a30p Mexay
ponukamu. MIx ckopocTb 3HAYUTENBHO HMXE CKOPO-
cten knybHen okpyrnon copmbl. CkopocTb Vr.kn U
war cnvpanu Hr agnsa knyGHenh nnockon ¢opMbl
onpegerneHbl U3 YCIOBUS CKONMBXEHUS MO POSNKY:

2-m-n-R-tga

Viin = T esp (6)

_2-m-R-tga
~ cosp,

MockonbKy KNyGHW OKpyrion hopMbl ABUXKYTCS
ropasgo obicTpee, YeM NOCKON, To Ans ctabununsa-
LMN MPOU3BOAUTESNIBHOCTM MOBEPXHOCTU HEOOXo-
OUMO MCMnonb3oBaTh CNMparnbHyl HaeuBKy. Llar
cnvparnbHOW HaBUBKK NEXUT B MHTepBane ot H oo
H:. [Ina npepoTBpalleHns 3awemreHns knyoHen 3

7)
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(puc. 2) HaBMBKaMW COCEAHUX POSIMKOB Heobxo-
OUMO NpUMeHeHne YepeoBaHNst PONMKOB C HaBUB-
Kon 1 n rnagkux 2.

[MpoBeaeHHbIM NaTEeHTHbIM MOUCK NOKa3blBaeT,
4YTO M3BECTHa POSIMKOBAasi COPTUPYHOLLas MOBEpX-
HOCTb, BKITHOYaKoLLasa pamy, YCTaHOBIIEHHbIE Ha HEN
C BO3MOXHOCTbIO MPUHYOUTENBHOMO BpalleHus B
OOHOM HampaBfeHUW napanfefibHble  POJIUKK,
npvyemM Co CTOPOHbI Nofdadn knybHennoaoB nepneHx-
OUKYNAPHO  ero  HanpaeneHuio  pacnorfoXeHbl
rnagkue ponuku, a ganee, nocrnenoBaTensHo, — u-
rypHble PONNKM ONS OTAENEHUs] MENKON U cpeaHen
dpakumm [3, c. 46].

Takasi ponukoBasi cCopTUpyoLLLas NOBEPXHOCTb
He obecneymBaeT Tpebyemyto NPOM3BOANTENBHOCTb
TEXHOMOMMYEeCKOro npouecca, Tak Kak, HECMOTpS Ha
TO, YTO rMagKkue ponukv Npu NOCTynrneHun KnyoHe-
nnoaoB cnocobcTBylOT Gonee paBHOMEPHOMY pac-
npegeneHnto kaptodens BAOMb HWUX, caMm Mpouecc
npeoaoneHnss KNyoGHAMU POMMKOB B HanpasreHuM,
nepneHanKyspHOM UX OCAM, HOCUT CryYalHbIN Xa-
pakTep 1 00yCnoBreH kak BO3OEeNCTBMEM BbllLepac-
NOnoXeHHbIX KNyoHennogoB, Tak u pasmepamm po-
nMkoB 1 kNybHennogoB, a Takke MOCTOSHHO
MeHsioLLenca popMon NoOBEPXHOCTEN KiyOHenso-
00B U K0O3(PDULNEHTOM TPEHUA UX O MOBEPXHOCTU
ponukos [3, c. 30-37].

M3BecTHa ponuvkoBas copTupytowas noBepx-
HocTb [1, c. 29], BKNnoYawLWaa pamy; yCTaHOBIEH-
Hble Ha HEN C BO3MOXHOCTbIO BpaLLEHWsI, BbIMOM-
HEHHbIE B BUE YCEYEHHbBIX KOHYCOB U YCTAHOBIIEH-
Hble 60MNbLUMMK OCHOBAHWSIMM CO CTOPOHbI Nogayn
knybHennogoB ¢ napannenbHbIMU eMy U apyr apyry
OCAMW POJSIKW; NMPMBOA, MO3BOSSIOLNA OCYLLECTB-
NSTb NoNapHoe BpalleHne BEPXHUX MOBEPXHOCTEN
POJSIMKOB B NPOTUBOMOJSIOXHbIE OT LLeHTparibHON ocu
CUMMETPUN Napbl CTOPOHBI, YTO UCKINIOYAET 3aLleMm-
neHne mexagy ponvkamu knybHennogoBs ¢ nocreny-
FOLLMM UX NMOBPEXAEHMEM.

Takasi ponMkoBasi CopTUpyoLLas NOBEPXHOCTb
obecneunBaetr Tpebyemy NPOM3BOAUTENBHOCTb
TEXHOMOrMYeckoro  npouecca  OgHOW  napsbl
KOHMYECKMX POJSIMKOB, TaK KaK CyLIECTBEHHbIX
NpensaTcTBUA, MPU HANUYMN OCTATOYHOrO HaKIoHa
COPTUPYIOLMX  MOBEPXHOCTEMN, NPOABWXXEHUIO
knybHennogoe He cywectsyeT. OpgHako npu
OOHOBPEMEHHOM WCMOMb30BaHMN Ha POJSIMKOBOM
COpPTMPYIOLLEN  MOBEPXHOCTM  PaACMONOXEHHbIX
BMMOTHYIO U napannenbHO Apyr ApYry HECKOMbKUX
nap PpOSIMKOB 3HayuTeNbHas YacTb COPTUPYHOLLEN
NMOBEPXHOCTM HE MOXET ObITb 3agencTBOBaHa, Tak
Kak B 30HEe CTblka pasnu4yHbIX MNap BpalleHue
BEPXHUX YacTel cocedHux ponukoB Oyger
HanpaBfeHo HaBCcTpeyy Apyr Apyry, W, Ans
WCKITIOYEHMSA CIyyaeB 3alemMreHms knybHennoaos,
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3TW 30HbI AOMMKHbI ObITh 3aKPbIThbl OrPaAnUTENbHBIMA
WMTamMK, WCKMKYaKLWUMK  MonagaHne B HUX
knybHennoaos. BbinonHeHne noBepxHOCTW ckaTa
knybHennoaos B BUAE COCEACTBYHOLLUNX KOHUYECKUX
MOBEPXHOCTEN 3aTpydHSeT TO4YHOe pasgeneHve
KapTodens no gpakumnsam, Tak Kak B CUY CrOXHOMN
dopmbl knybHennoaos " HEenoCTOsHCTBA
KO3(phMLMEHTOB TpeHNst mexay knybHennogamu un
ponukamu npuv ManbliX Yyrnax HaknoHa 6yaet
HabnogaTbCa pes3ko CHwKarollasi Npon3BoauTeSNb-
HOCTb CKy4YEeHHOCTb KIyOHenno4oB, a Npy He3Hauu-
TENbHOM  YBEMMYEHUU 3ITUX YINIOB  BO3MOXHO
naesuHoobpasHoe ckaTbiBaHWe knybHen kapTodens,
npM  KOTOPOM  OHKM, Jaxe NpuW  Hamu4uu
COOTBETCTBYIOLLEro pasmepa, He OyayT ycneBaTb
NpOXoauTb MeXay ponvkamu.

B BenopycckoMm rocygapCTBEHHOM arpapHoOM
TEXHUYEeCKOM YyHuBepcuTeTe paspaboTaHa opwuru-
HanbHas KOHCTPYKLMSA YCTPOUCTBA AN COPTUPOBKM
kny6Hennonos [4] (pucyHok 3).

YCTPOWCTBO AN COPTUPOBKU KITyOHENOL0B CO-
nepxut pamy 1, Ha KOTOPOW YyCTaHOBMNEHbI C BO3-
MOXHOCTbIO BpalleHus napannernbHble CBOUMMU
ocAMU Apyr Apyry W HanpasneHuo nogayn knybHe-
nro4oB, Hanpumep, KapTodens ¢ TpaHcnopTepa 2
PONUKN 3, HAaKNMOHEHHbIE BHU3 MO HanpaBneHuto no-
[ayu Ha yron a, MeHbLUUA yrna TpeHust kryoHenno-
0B O ponvku 3, KOTOPbIE BbIMOJTHEHbI C YMEHbLUAo-
LWMMKUCA NO HanpasfeHuo nogayun knybHennoaos
OunameTpamu Ccekuuin B COOTBETCTBMM C KoOnude-
CTBOM pasfgendembix dopakumm.

Ponukn 3 npuBogaTca BO BpalleHue C
NMOMOLLIbIO NPMBOAA B COCTaBe 3aKpenfeHHbIX Ha
pame 1 anekTpomoTopa 4 C YyCTaHOBIIEHHOM Ha ero
Bany BeAyLlen 3Be340YKOM 5, 3aKkpenrneHHbIX Ha
Banax ponuMkoB3 CO CTOpPOHbI UX 6GonbLunx
ONaMeTpoB BefOMbIX 3BE3[40YEeK 6 OOMHAKOBOro
pasmepa, HanpasnAwWMX 7 U HaTsKHOM 8
3Be304eK, a TakkKe OXBaTbIBaAKOLLEN UX BTYNOYHO-
ponukoBon uenu 9, KoTopasi OTHOCUTENbHO 3TUX
3BE3[04YeK YCTaHOBIiEHa Takum obpasoM, 4TO
OTHOCUTENBHO  LEHTpanbHOW NpPOAONbLHOM  OCKU
cuMmmeTpun, 06pas3oBaHHOM  pOMMKaMuM  COpPTU-
poBanbHOM MOBEPXHOCTU, BEPXHWUE YacTW POSMKOB
UMEKT OOHOCTOPOHHEE U  MPOTUBOMOMOXHOE
OTHOCUTENbHO 3TOM OCK BpalleHune. [OuameTpsbl
ponukoB 3, N0 Mepe YBENUYEHUS UX PAcCTOSHUSA OT
LeHTpanbHOM  MPOAOMbHOM  OCM  CUMMETPUM
COpTMPOBAnbLHOM MOBEPXHOCTH, YBEMNUYMBAKOTCH,
BepXHUe obpasyloline posIMKOB 3 B KaXKO0W CEKLMK
HaxoA4siTCA B OOHOWM MITOCKOCTW, @ ponukM 3 yepes
OLVH B KaXOoW CEeKuMM UMET NPOTUBOMOSOXKHbIE
HanpaBfieHno ux BpalleHusa HasumBkm 10 n 11 B
BMAE 3NACTUYHBIX BbICTYMOB CKPYrMeHHOW opMmbl,
UCKITIOYaoLWMX  3alleMneHne u  noBpexaeHue

knybHennogoB, C Warom He MeHee 3asopa mMexagy
NOBEPXHOCTSAMU POSIMKOB 3 COOTBETCTBYHOLLEN CEK-
umn. Hag KparHuMM ponukamm B UX LieHTpanbHOW
YacTu NO BCeW ANMHEe YCTaHOBMEHbI NaparnnenbHble
OCAM ponuvKoB 3 ynpyrue orpaxgatowime 6oprta 12.
Moa cekunaMKM COpPTMPOBANbHOM MOBEPXHOCTU
YCTaHOBMEHbI no HanpaBfeHno nogauv
knybHennogoB eMkocTu (TpaHcnopTepsl) Ans cbopa
(oTBOAA), cooTBeTCTBEHHO, npumecen (1), menkon
dpakuun  (Il), cpegHen pakuun (IIl) wn, 3a
npegenamMmm COpPTMPOBArNbHOMW  MOBEPXHOCTH,
KpynHou dpakuum (1V) kapTodens.

YcTponcteo paboTaeT cneaytoLmum obpasom.

KnyGHennogbl TpaHcnopTepoM 2 nogatTcs Ha
COpPTUPOBaribHYH NOBEPXHOCTb, 06pa3oBaHHyO po-
nukamn 3, B CEKUUI0 X HaMbonbLUMX ANaMeTPOB U
HaMMEHbLUMX 3a30pOB Mexay Humu. [lockonbky
knybHennoapl Ha TpaHcnopTepe 2 B CEYEHMU, nep-
NEHOANKYNAPHOM HanpaBfeHWIo OBWXKEHWS, pacro-
NOXeHbl B COOTBETCTBUM C 3aKOHAMW CTaTUKN U On-
HaMWKK cbinyyen cpebl Mo opme, OrM3Kom K Tpe-
YronbHOM, TO HAaNborbLUEe NX KONMYECTBO NOCTYNUT
Ha UeHTparbHble, BpallalolmMecs B pasHbie CTo-
poHbl ponukn 3. 3gecb knybHennoabl 3axBaTbiBa-
toTca HaBmBkamu 9 n 10 B BUAE 3nacTUYHbIX BbICTY-
MoB C LLUAroM He MeHee 3a3opa Mexay MOBEPXHO-
CTAMU BanbLOB CEKLUN U MPOLBUTAIOTCA UMW BOOSb
ponukoB 3. OTOMy Takke cnocobCTBYET HAKIMOH Po-
NMKOB 3 BHWU3 MO HaMpaBIIEHUIO MoAayun, U TakK Kak
Yron UX HakroHa a MeHblUe yrna TpeHust KryoHe-
NMo4oB O POnMKK 3, TO NpY 3TOM He NPOUCXOAUT Na-
BMHOOOPA3HOro ckaTtbiBaHWUsl KITyOHENnogoB BHUS,
yemy, B CBOK oOuYepedb, TaKKe MNpPenaTtCTByOT
HaBuBkM 9 n 10.

OpHoBpemeHHO  knybHennoabl  pacnpegens-
IOTCA MO  COpPTMPOBANIbHOM  MOBEPXHOCTU B
nonepeyHoOM HanpaBfiEHUUN COrMAacHO HanpaBleEHUIO
BpalleHus ponukoB 3, NMpu 3TOM Hanuune Gonee
ofHoro crnosi knybHennogoB BO6NM3N LieHTpanbHOM
NPOAONbHON OCM  CUMMETPUM  COPTMPOBAIILHON
NOBEPXHOCTM HE NPENSITCTBYET STOMY ABMXKEHMIO [3,
C. 32-34], a npu onpegenieHHbIX YCroBUSX Aaxe
cnocobctByeT emy. [lo wmepe yganewums oT
LeHTpanbHOM NpPOAOMBHON OCW B MONEpPevyHoOM
HanpasneHun knybHennoabl BO BCe BO3pacTatoLLEN
CTeneHn pacrnonaralTcid Ha COpPTUPOBarbHOW
NOBEPXHOCTM B OAWH cnon. Tak Kak AvameTpbl
ponvkoB 3 B 3TOM HanpaerieHWM BO3pacTaloT, Mpu
NOCTOSIHHOM CKOpOCTU uenn 9 u  OAMHAKOBbLIX
pasmepax BeayLUMX 3Be3[04EK OKPYXHasi CKOPOCTb
KOHTaKTUpyembIX ¢ KnybHennogamum noBepxHOCTen
ponvkoB 3 Takke Bo3pacTaerT.

[Mpn 3TOM CKOPOCTb MPOXOXAEHUS KrnybHenmno-
JaMu ponunkosB 3 B MOMEpeyHOM HarnpasneHuu, B
CUMY YMEHbLUEHWSI YIfa HakoHa MIOCKOCTH,
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KacaTenbHOM K pONMKy B TOYKE KOHTaKTa €ero c
knybHennogom, no KoTopow knybHennon nepeme-
waeTcs B MOMEHT MpeodoneHuMss MM ponuka [3,
c. 30-31], Takke yBenuunBaeTcs.

Takum obpasom, No Mepe ydaneHus oOT
LEeHTpanbHOM NpOAONIbHON OCKM COPTUPOBAanbHOM
NOBEPXHOCTM B MOMEpevyHOM HarnpasreHun Kknyo-
Hennoabl 3dEKTMBHO NPEOAOSIEBAOT POSIMKOBLIE
NOBEPXHOCTU B OSTOM HanpaefeHMM U 3aTeMm
yaapswTtcs ob ynpyrne orpaxgawowme 6opta 12.
Tak Kak MOBEPXHOCTb KIybHennogoB wmeeT
CNOXHyt0 OpMy, U B CWUiy APYrnx CryYamHbiX
aKToOpOB, OTCKakuBaloLiMe OT Ynpyrux orpax-
paroLmx bopToB 12 knyodHennoAbl pacnpenenstoTcs
Nno COpPTMPOBANbHOW MOBEPXHOCTM C BbICOKOM
CTeneHbo paBHOMEPHOCTM.

b

\

Puc. 3. YcTponcTteo ang copTMpoBKY KrybHenmno-
00B a) — obLwmnn BMA yCTPONCTBA;
6)-8ug A; B)—Bua b

3710 cnocobcTByeT ahPeKTUBHOM 3arpys3ke, Bbl-
COKOW NPOM3BOAUTENBHOCTU YCTPOWUCTBA U BbICOKOM
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CTeneHn Ka4yecTBa COPTUPOBKM KiybHennogos, Tak
KaK BblLLEONUCAHHAas KapTMHa XapaKTepHa A5 Bcex
CEKLMN COPTUPOBKKU, OTAENSAOLLMX pas3fuyHble Mo
pasmepy dpakLmm knybHennogoB kapTodens.

BbiBoabl

1. NpoaHann3npoBaHbl TeXHUYECKUE cpeacTBa
Ons cCOpTUPOBKU KNyGHEeNnoaos.

2. MNpeanoxeHa opurMHanbHasi KOHCTPYKUMA
yCTpOMCTBa ANA COPTMPOBKM KrybHennoaos, uc-
Nnonb30BaHWe KOTOPOro No3BOMUT NOBbLICUTL NPOU3-
BOAWTENBHOCTb M KayeCcTBO pa3gerieHust KnyoHe-
nao4oB kapTodens no opakumsm.
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K Bonpocy pa3paboTku ycTponcTBa AN COPTMPOBKU KapTodens
Regarding the question of the devices’ development for sorting potatoes

AHoTauiA

[o nuTaHHA pO3pPOO6KM NPUCTPOIO ANA COPTYBaHHA KapTonsii
M.M. PomaHiok, B.M. EgHauy, B.A. Arenuuk, C.M. NakyTa

KapTonns € ogHieto 3 HebaraTboX CiNbCbKOroCnoapCbkMx KynbTyp, LLO 3abe3neyyoTb XxapuyBaHHS Hace-
neHHs | npoaoBonbyy Be3neky kpaiHu. Bucoka 3HaunMMicTb LibOro NPOAYKTY NiATBEPAXYETLCSA NOCTINHUM 3pPO-
CTaHHAM MOro BMpPOOGHMUTBA B CBIiTi i CTAbiNbHMM NONUTOM. Y CTaTTi po3rnsgatoTbCa NUTaHHSA, MOB'A3aHi 3
PO3pOOKOK KOHCTPYKLIi TEXHIYHOro 3acoby Ansd copTyBaHHA KapTomnmi. 3anpornoHoBaHO opuriHasibHY KOH-
CTPYKLiO NPUCTPOIO ANsl COPTYBaHHSA KyOHENnoaoB, BUKOPUCTAHHA SKOrO AO3BOMWTH MiOBULLMTM MPOOYK-
TUBHICTb i KICTb MOAiNy kybHenno4oB KapTonsi Mo dypakuisiv.

KnrouoBi cnoBa: 6yrb60r1/100u, Kapmorisi, copmye8aHHsl, opuaiHanbHul npucmpit, nameHmHuUl rmowyx,
npodyKkmueHicmb, sikicmb 11odiny, ghpakuii.

Abstract

Regarding the question of the devices’ development for sorting potatoes
N.N. Romaniuk, V.N. Ednach, V.A. Ageichik, S.M. Lakutia

Potato is one of the few agricultural crops that provides nutrition for population and food security of the
country. The high importance of this product is confirmed by the constant growth of its production in the world
and stable demand. The article deals with the issues related to the development of the design of technical
equipment for sorting potato. The original design of the device to sort tubers, the use of which will improve
performance and quality of the separation of potato tubers into fractions.

Keywords: tuber crops, potatoes, sorting, original device, patent search, performance, quality of separa-
tion, fractions.
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